ABSTRACT
Introduction
Asthma is a chronic disease of the airway. Both environmental and hereditary factors are important in the genesis of asthma. One of the most important environmental factors is allergens. Approximately 50% of adult asthma cases are known to be allergic asthma (1) . The allergens that cause sensitization in asthma are respiratory allergens. The most common indoor allergens are house dust mites, cockroaches, fungi, and domestic animals. Pollens are frequently responsible for outdoor allergies (2) . Atopy is the most important known risk factor in asthma. The risk of asthma is 10 to 20 times greater in atopic sufferers compared to individuals without atopy. The most valuable diagnostic method for detecting atopic sufferers is a skin test (3) .
It has been observed that certain patient groups experience asthma treatment failure (4) . Pathologies of the upper respiratory tract, such as sinus pathologies and nasal polyps, have been detected in some of these patients (5, 6) . Sinusitis is a very common disease, with a prevalence of 15% in the normal population. Furthermore, 40-60% of asthmatics have been reported to have paranasal sinus disease, and this ratio reaches as high as 80% when new radiologic imaging techniques are employed(7). We aimed to study the prevalence of sinusitis and atopy with sensitization to several allergens assessed using the skin prick test, and the change in this prevalence compared to previous years.
Materials and Method
The participants in the study were patients with asthma who had reported to Atatürk University Faculty of Medicine Department of Chest Diseases between May 2009 and January 2010, and had been diagnosed with asthma according to the Global Initiative for Asthma (GINA) (8) and had been treated on an outpatient basis. Patients who had acute asthma attacks, patients who were pregnant, and patients under the age of 18 or over the age of 60 were excluded from the study. Patients with a history of asthma and a positive reaction to any allergen were considered to have atopic asthma.
In all cases, a peripheral smear was carried out and total IgE levels were measured. If it is ≥100 IU/ml, it accepted positive. An eosinophil ratio greater than 3% on a peripheral smear was considered to be eosinophilia positive and below 3%, eosinophilia negative. Spirometric assessments were carried out with a VMax 22 (Sensor Medix, Solna, California) spirometry. Among spirometric measurements, FEV 1 , PEF, and FEV 1 /FVC were used in the study. Reversibility testing was considered to be positive when at least 200 ml or a 12% increase in FEV1 and/or FVC or a 15% increase in PEF compared to basal values occurred 15 minutes after the inhalation of a 400 µg (4 puffs) measured dose of salbutamol.
All patients were evaluated for sinusitis. The presence of sinusitis was investigated via an otorhinolaryngology examination, Water's graphy, and/or paranasal computerized tomography.
All cases were asthmatic with no history of drug use that could interfere with the skin prick test results, which was a skin test panel containing 22 allergen extracts. Skin tests were performed by the investigator physician and assessed by the same physician 15-20 minutes later.
Statistical Analysis
The data were analyzed using the SPSS 13.0 Windows software package. The demographic data were represented as frequencies. The mean values and standard deviations were calculated. An ANOVA was used to analyze the numeric data and a Chi-squared test was used to analyze the categorical data. The findings were considered to be statistically significant if a p value < 0.05 was obtained.
Results
One hundred patients with asthma were enrolled in the study. At presentation, 76 (76%) patients had intermittent, 14 (14%) had mild persistent, 5 (5%) had moderate persistent, and 5 (5%) had severe persistent asthma. 82 percent of the patients were female and 12% were male, and the mean age was 39, 8 ± 11, 5.
The skin prick test results revealed that 45% of the cases were atopic and 55% were non-atopic. It was observed that as the number of allergens increased, the mean age decreased and asthma severity increased (p = 0.005). Pollens were the most common allergen group against which skin test positivity was detected in the atopic asthmatic cases (57.8%) and the entire study population (26%). The second most common allergen was house dust mites. The corresponding rate was 48.9% in atopic asthmatic cases and 23% in all cases. The third most common allergen was domestic animal fur and epithelium with corresponding rates of 20% and 9% for atopic asthmatic and all ca-ses, respectively. Atopy had no effect on asthma severity.
Our study demonstrated that 43% of asthmatics had eosinophilia, which did not affect the severity of their asthma. Atopic and non-atopic asthmatics were similar in terms of mean serum eosinophil levels. However, the atopic cases had a significantly higher IgE positivity when eosinophilia accompanied asthma (p < 0.005) ( Table 1) .
IgE positivity was present in 23% of the asthmatics. Atopy frequency (p = 0.003) and asthma severity (p = 0.04) increased in cases with IgE positivity (Tables 2 and  3 ).
Forty-three percent of cases had sinusitis, 27 of which were atopic asthmatic sufferers. The rate of sinusitis was significantly higher in the atopic asthmatics than in the non-atopic asthmatics (p = 0.002).
Eosinophilia was observed in 24 (55.8%) cases with sinusitis and 19 (33.3%) cases without. An increase in the rate of eosinophilia was significant when sinusitis accompanied asthma (p = 0.025). Fourteen (32.6%) cases with sinusitis had IgE positivity and 29 (67.4%) had IgE negativity. An increase in the rate of IgE positivity was significant when sinusitis accompanied asthma (p = 0.046).
Thirty (69.8%) cases with sinusitis had a normal pulmonary function test (PFT), 7 (16.3%) had mild obstruction, 4 (9.3%) had moderate obstruction, and 2 (4.7%) had severe obstruction. Compared to the asthma patients without sinusitis, the presence of sinusitis caused a decrease in PFT, but it was not statistically significant (p = 0.220).
The assessment of asthma severity revealed that 30 (69.8%) patients with sinusitis had mild intermittent, 6 (14.0%) had mild persistent, 4 (9.3%) had moderate persistent, and 3 (7.0%) had severe persistent asthma. Although a trend toward more severe asthma was observed in the presence of sinusitis in addition to asthma, this trend did not reach statistical significance (p = 0.288). Changes in PFT and asthma severity accompanying sinusitis in the asthmatic patients are presented in Table 4 .
Discussion
Environmental factors are effective in triggering inflammation in asthma. One of the most important environmental factors in cases of asthma is allergens. In our study, we detected that 45% of cases had atopy. We also observed a decrease in mean age and an increase in asthma severity as the number of allergens increased (p = 0.005). In a similar study conducted in 1996 on 90 cases, 
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Girgiç et al. (9) found an atopy rate of 52.2% in patients with asthma. We attribute the difference in the rate of atopy in our study to a higher mean age compared to that in the study of Girgiç et al. In a study conducted in New York, USA, Marcus et al. found a 92% rate of atopy (10), and in a study conducted in Germany, Beeh found a rate of 58% (11) . The difference in atopy rates is likely due primarily to the climate conditions of the regions studied. The atopy rate increases to approximately 80% in coastal regions with a low altitude and a moist climate, whereas it remains low in regions that are more centrally located and have a higher altitude and a dry climate, similar to the conditions of our study. A decrease in sensitivity rates to skin tests with advancing age may be another important factor in different atopy rates.
The most important risk factor known to cause asthma is atopy. The risk of asthma is 10 to 20 times greater in individuals with atopy compared to non-atopics. The most valuable diagnostic method for identifying atopic sufferers at risk of developing allergic asthma is the skin test (3) . Our study revealed that pollens were the allergen group that produced the most common skin test positivity in cases of atopic asthma (57.8%) and in all cases (26%). House dust mites were the second (23%) and domestic animal fur and epithelium were the third (9%) most common type of allergens. Uzaslan et al. (12) from Bursa reported 66.9% sensitivity to house dust mites; Celik et al. (13) , in their nationwide study, reported a sensitivity to house dust mites of 64-89% in İstanbul, 68%
in Izmir, and 28.1% in Diyarbakır. Girgiç et al., in their study of our clinics 13 years ago, detected pollen sensitivity in 70% and mite sensitivity in 32.5% of cases. The lower rates of allergens observed in our study are possibly the result of the study having been conducted in a summer that had the highest amount of rain in the last 60 years and temperatures below the seasonal average. Another factor may be comparably better domestic living conditions.
Despite the fact that the total IgE level alone is not sufficient to show the presence of atopy, it is present in higher levels in patients with sensitivity to allergens, as detected by other methods, and it may give an impression regarding the presence of atopy (14) . Total IgE was positive in 23% of the cases in our study. A significant increase was observed in the IgE positivity rate when the status of eosinophilia was added to the atopic cases (p < 0.0005). An increase was present in the rate of atopy (p = 0.0003) and asthma severity (p = 0.04) in IgE positive patients. Girgiç et al. found a positive total IgE in 42% of their cases. As with other allergic parameters, it is known that the total IgE level drops with increasing age. The lower total IgE is probably a result of the higher mean age in our study.
Severely atopic individuals typically have eosinophilia in peripheral blood, and it is correlated with the severity of the disease in patients with asthma (13) . Van (20) reported 60%. Girgiç et al. detected sinusitis in 40% of cases (9) . We observed a rate of 43%. Sinusitis was significantly more common in atopic asthmatics (p = 0.002). Increases in positivity for eosinophilia and positivity for IgE were statistically significant (p = 0.025 and p = 0.046, respectively). These increases may be significant in that the presence of sinusitis may worsen the severity of asthma.
In conclusion, atopy and sinusitis are common in patients with asthma. To control asthma in sufferers, necessary preventive measures should be taken against pollens and house dust mites. As the concurrence of sinusitis is common in asthmatics, sufferers should be assessed for sinusitis and, if present, sinusitis should be appropriately treated to decrease the severity of asthma. 
